Background: Research looking at the effects of repeat transurethral resection of bladder tumor (TURBT) on long-term survival and recurrence of bladder cancer has mixed results, with some studies showing improvement and others showing unclear benefit. The purpose of this current study is to evaluate the differences in recurrence rates, progression, and survival for patients with non-muscle invasive bladder cancer (NMIBC) who underwent a second TURBT 2 -6 weeks after an initial TURBT, as compared to patients who only had an initial TURBT.
Introduction
Non-muscle invasive bladder cancer (NMIBC) comprises the vast majority of bladder cancer diagnoses, and transurethral resection of bladder tumor (TURBT) is the basis of diagnosis and treatment [1] . The 2016 guidelines from the American Urological Association and Society of Urologic Oncology recommend repeat TURBT for patients that had an incomplete resection of a NMIBC or had evidence of T1 disease, and recommend that repeat TURBT be considered in patients with high risk, high grade Ta disease [2] [3] [4] .
These guidelines are supported by multiple studies showing that initial TURBT misses residual tumor at a rate of 27-76% and does not detect muscle invasive disease at a rate of 5-38%, which translates to a significant risk for progression and understaging of disease on initial evaluation [1, [5] [6] [7] . There have also been studies that show that repeat TURBT is associated with increased response to intravesical BCG and mitomycin [6, 8, 9] . However, the clinical significance of these findings remains unclear. Results from studies on long-term survival and recurrence are mixed, with some showing improvement with repeat TURBT [6, [8] [9] [10] , and others showing unclear benefit and stressing the need for further study [7, 11] .
The current study is a retrospective analysis examining the differences in recurrence rates, progression, and survival for patients with NMIBC who underwent second TURBT 2 -6 weeks after an initial TURBT, compared to patients who only had an initial TURBT.
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World J Nephrol Urol. 2018;7(3-4):63-66 a TURBT of a bladder tumor at the University of Colorado Hospital over a 12-year period, January 2005 through December 2017. Patients were identified using ICD-9 diagnostic codes for "Cystourethroscopy with biopsy," "Cystourethroscopy with fulguration and/or resect large bladder tumor/s," "Cystourethroscopy w/fulguration trigone/bladder neck/prostatic fossa/urethra, etc.," or "Cystourethroscopy, with insertion of indwelling ureteral stent." Patients 18 years or older with high-grade pT1 or pTis pathology on initial TURBT were included. Patients with low-grade, pTa, or stage pT2 or greater on initial TURBT and patients with variant histology other than urothelial carcinoma were excluded from the study. A total of four different surgeons performed the procedures. The electronic medical record was reviewed to collect patient demographic and clinical data. Survival data were collected by review of the electronic medical record and by online obituary search.
The primary objective of this study was to examine the rates of overall survival (OS) in patients who underwent repeat TURBT compared to those who did not undergo repeat TURBT, among patients with high-grade pT1 or pTis pathology on initial TURBT. A repeat TURBT was defined as a TURBT of the same area within 2 -6 weeks after an initial TURBT. Secondary endpoints examined included rates of upstaging on second TURBT, cancer progression, and time to recurrence. Cancer progression was measured as time to cystectomy. A recurrence was defined as another bladder tumor identified on later TURBT performed more than 6 weeks after resection of the initial tumor. Data on BCG and mitomycin administration were also collected and analyzed for impact on the outcomes of interest. Differences in OS, recurrence rates, and cancer progression were analyzed using Cox regression to event and Poisson regression to number of occurrences in patients who had repeat TURBT vs. those who did not. Statistical analysis was performed using SAS © 9.4 TS Level 1M3, and R version 3.4.2 (C) The R Foundation for Statistical Computing.
Results
A total of 154 patients were identified. One patient who died, but did not have a known date of death, was additionally excluded from the study. The final analytic dataset included 153 patients with a diagnosis of high-grade pT1 or pTis nonmuscle invasive urothelial carcinoma. Ten patients were initially staged pTis (6.5%), and 143 patients were staged as pT1 (93.5%). The cohort was comprised of 31 women (20.3%) and 122 men (79.7%). Forty-six (30.1%) patients had a repeat TURBT. There was no significant difference in baseline characteristics including age (P = 0.61), gender (P = 0.61), or stage (P = 0.28) between the two groups. There was no significant difference in the proportion of patients who received BCG in each group (P = 0.73; Table 1) .
After a median follow-up of 67.5 months (range: 7.5 -200 months), there was no significant difference in OS (P = 0.63) (Fig. 1) , cancer progression (P = 0.51) or recurrence rates (P = 0.60) for patients who underwent second-look TURBT compared to those who did not (Table 2 ). There was also no significant difference in time to death (P = 0.58), time to cystectomy (P = 0.21), and time to recurrence (P = 0.82). Of those patients who underwent repeat TURBT, 32 (69.6%) had residual tumor, of which 13 (28.2%) had a change in stage. Of the patients that had a change in stage, five were upstaged to muscle invasive (pT2) disease, two patients who had pT1 disease on their initial resection had pTa on repeat TURBT, and six patients who initially had pT1 disease had pTis on repeat TURBT.
Discussion
In this cohort of patients with a diagnosis of high-grade pT1 or pTis urothelial carcinoma on initial TURBT, we observed no significant difference in OS, cancer progression, or recurrence rates for patients who underwent second-look TURBT when compared to those who did not. According to the current guidelines, repeat TURBT is recommended for patients who had an incomplete resection of NMIBC or had evidence of T1 disease, and it should be considered in patients with high risk, high grade Ta disease [2] . This is supported by several studies which have shown that repeat TURBT often reveals residual tumor and/or results in upstaging, however the data surrounding the survival and recurrence benefits of repeat TURBT are mixed [2, 6, 8, 12, 13] .
In a prospective cohort study, Ali et al followed 91 patients with T1 and Ta on initial TURBT [14] . After second TURBT, 22 patients had an increased stage, leading to modification in treatment. This led the authors to conclude that second-look TURBT should be done for accurate staging of bladder cancer [12] . In our study, of the patients that underwent second- look TURBT, 10.9% were upstaged to muscle-invasive disease after repeat TURBT. While this is a small fraction of the overall cohort, upstaging to pT2 disease, of course, has significant clinical implications. One study suggests that muscularis propria is missing in approximately 51% of TURBT specimens [13] . Lack of muscularis propria with the specimen on initial TURBT is not a part of the guidelines for pursuing repeat TURBT, even though it represents a less than ideal tissue biopsy. The overall rate of muscularis present in the study population can give a sense of the quality of resection being performed. However, we did not analyze pathology reports to determine which TURBT specimens included muscularis propria, and missing muscularis propria on initial TURBT could be a reason for later upstaging during repeat TURBT. The recommendation for repeat TURBT is also supported by multiple studies demonstrating high rates of residual tumor on repeat TURBT, ranging from 27-76% [2, 6, 8, 12, 13] . The findings from our study were in line with the current literature, showing a rate of residual tumor of 69.6% on repeat TURBT. The high rate of residual tumor after initial TURBT is concerning, and is one of the main reasons, along with accurate staging, which led to adopting repeat TURBT into urologists' practice [1, 5] . Our study, however, shows that removing residual tumor on repeat TURBT did not end up improving outcomes for those patients.
In addition to potential the implications of repeat TURBT on accurate staging and removal of residual tumor, in previous studies, repeat TURBT has been shown to reduce tumor recurrence and progression. Angulo et al found that a second TURBT reduced recurrence at 3 months and progression at 1 year, but did not significantly affect long-term recurrence, progression, or cancer death [11] . It is notable to mention that an analysis of several randomized controlled trials showed variable rates of bladder cancer recurrence between different institutions, suggesting variability between providers [13, 15] . Interestingly, Hashine et al also found that second TURBT was not associated with a reduction in intravesical recurrence regardless of intravesical BCG, but second TURBT did improve overall survival in their study [7] .
In our cohort, slightly less than one-third of patients underwent repeat TURBT. At our institution the practice of a second-look TURBT was adopted in 2010, which would account for the comparatively lower rate of repeat TURBT performed in our population. This study was limited by our reliance on retrospective chart review for data collection. Furthermore, because we collected data from a single tertiary care center, many of the patients included in the study returned to their primary urologists for follow-up, which limited our length of follow-up and may have resulted in a selection bias. An additional variable analyzed by other studies is the interaction of repeat TURBT with immunotherapies such as BCG and mitomycin. Multiple studies have suggested that repeat TURBT was associated with an improved response to immunotherapy; however, this is a future area of study not included in our present analysis [6, 8] .
In conclusion, this study found no difference in OS, cancer progression, or recurrence in patients undergoing repeat TURBT as compared to those who did not. Our findings support prior data showing a small rate of upstaging to pT2 disease on repeat TURBT. Even though there was no change in OS, repeat TURBT has an important role in finding T2 disease, and this is so critical, that continuing with this conservative approach of a second TURBT is still recommended. Further prospective studies are needed to examine the impact of repeat Evaluation of NMIBC With a Second TURBT World J Nephrol Urol. 2018;7(3-4):63-66
TURBT on outcomes of NMIBC.
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